We present a new method, ePT, for extrapolating few known coefficients of a perturbative expansion. Controlled by comparisons with numerically exact quantum Monte Carlo (QMC) results, 10 th order strong-coupling perturbation theory (PT) for the Hubbard model on the Bethe lattice is reliably extrapolated to infinite order. Within dynamical mean-field theory (DMFT), we obtain continuous estimates of energy E and double occupancy D with unprecedented precision O(10 −5 ) for the Mott insulator above its stability edge Uc1 ≈ 4.78 as well as critical exponents. In addition, we derive corresponding precise estimates for E and D in the metallic ground state from extensive low-temperature QMC simulations using a fit to weak-coupling PT while enforcing thermodynamic consistency.
in i↑ni↓ ,niσ =ĉ † iσĉiσ , and semi-elliptic "Bethe" density of states (W = 4t) yields [1] the energy E(U ) = EPT(U ) + O(t 12 U −11 ), where for t = 1: Similar precision can be reached at finite temperatures T using an advanced quantum Monte-Carlo scheme [1] ; due to the almost negligible temperature dependence in the insulating phase this also applies to the Mott insulating ground state. As seen in Fig. 1 , both methods indeed agree very well for U = 6 (and deviate below). The idea of the extended perturbation theory (ePT) is to extrapolate coefficients in the PT series EPT = 
As seen in Fig. 2 , the convergence to this assumed asymptotic form is fast; consequently, both the extrapolation to Uc1 = limi→∞ Uc1[2i] and the extraction of higherorder coefficients Uc1[2i] are reliable. We can further derive algebraic exponents:
Analytic and numerical arguments support [1] τ = 3.5, Uc1 = 4.78. Fig. 3 shows the perfect agreement between ePT and QMC. These results mark a breakthrough in accuracy for correlated electron systems; the ePT curves (for which parameterizations are given in [1] ) should be/are used as authoritative benchmarks [2] . New evidence confirms our estimate of Uc1 = 4.78 which in turn strongly supports our analysis of critical exponents (for which no reliable comparisons exist).
Continuous ground state estimates are much more difficult to obtain from finite-temperature methods (such as QMC) in the metallic phase due to the much stronger temperature dependencies (with divergent linear coefficient of specific heat for U → Uc2 ≈ 5.84). On the basis of careful extrapolations of data for 1/T = 15, 20, 25, 32, 40 (Fig. 4) we have obtained such estimates with precision O(10 −4 ) as shown in Fig. 5 ; this accuracy suffices in order to discriminate between QMC estimates (circles) and 2 nd order weak-coupling PT (dotted lines). The continuous and thermodynam- ically consistent fits (dashed lines) to QMC in Fig. 5 include the well-known 2 nd order term and fits to few higher even order coefficients under the constraint of matching the ePT estimates for the insulator at U = Uc2 ≈ 5.84 (circles). Note that our implicit estimate of the (weak-coupling) 4 th order coefficient deviates strongly (and has opposite sign of) the analytic result found in the literature [3] . Explicit parameterizations are deferred to a full-length publication which will also discuss additional observables implicit in our derivations (such as the linear coefficient of the specific heat).
